INTRODUCTION
To the extent that school performance predicts educational attainment, it has the potential to affect a host of economic and health outcomes. The relation between television and movie viewing and school performance has been a subject of debate.
Studies on preteens and adolescents have suggested a detrimental effect of television viewing on school performance (1-3) relating it to lower homework completion, more learning problems, and worse academic achievement. However, little is known about what exactly it is about viewing television that affects school performance. For example, is it simply that time spent watching television displaces time doing homework, or does media use influence behavioral characteristics that are ultimately related to school performance? In a cross-sectional study, we found that hours of weekday television viewing and viewing of R-rated movie content were associated concurrently with poor school performance.(4) These observed effects for media exposure could involve intermediate processes and need to be tested in prospective research designs.
In this paper we report results from a longitudinal analysis that tested several hypothesized pathways linking media variables to change in school performance.
Running Head: Effect of Media Use on School Performance

Theoretical Model
We have developed a heuristic model, based on social-cognitive theory, that suggests several pathways through which visual media exposure can affect school performance (Figure 1) . First, time spent on media use could simply displace time spent doing other activities that promote academic performance, such as doing homework or reading books. Second, viewing certain types of adult content could affect school performance by increasing adolescents' involvement in risky behaviors, such as smoking and alcohol use, resulting in decreased motivation at school. Indeed, exposure to such cues in television or movies increases involvement by adolescents in cigarette smoking(5-12), alcohol use(13-17), and sex (18) (19) (20) . Third, there are certain dispositions that predict poor school performance, particularly a preference for intense and exciting sensations, which has been termed sensation-seeking. (21) (22) (23) (24) (25) (26) . Frequent viewing of movies that contain high levels of excitement and arousal (e.g., "action" movies) could increase the desire for these kinds of experiences, which is behaviorally incompatible with concentrated effort on reading and writing. There is also evidence to suggest that exposure to media violence promotes aggressive and uncontrolled behaviors.(27-31) When such behaviors occur in school (e.g., fighting with other students and arguing with teachers) they would be detrimental to the classroom environment and the student's relationship with teachers and other school 1, and this item was included in the analysis to provide a baseline measure for school performance. In both cases, a higher score indicates worse school performance.
Measures of Media Exposure
The baseline interview included questions to measure both the time spent using media and the content viewed (Table 1) . A latent construct for screen exposure was based on two questions about television and videogame exposure on school days, plus a query about whether the adolescent had a TV in the bedroom. For this measure and other measures described subsequently, a higher score indicates more of the named construct.
To measure content aspects, participants were presented with lists of 50 movie titles randomly drawn from a pool of 532 popular contemporary movies (each adolescent responded to a unique list of 50 titles). Movies in the individual lists were stratified by Motion Picture Association of America (MPAA) rating so that all lists had a similar MPAA rating distribution (20% G/PG, 40% PG-13, 40% R) reflecting the general availability of movies at the box office during the time of the study. For each participant we calculated the proportion of the movies he/she had viewed that were PG-13 rated and the proportion that were R-rated. Data on venue indicated that 8% of the participants viewed movies primarily in theaters, 51% viewed them primarily through videotape or DVD, and 41% primarily viewed movies through television including cable and pay per view, so television programming was an important venue for movie exposure but not the primary one. 
Running
Covariates
The covariates constituted three general classes of variables: parenting style, adolescents' self-control characteristics and extracurricular activities, and demographics. The specific questions asked to measure these variables, their response categories, and reliability coefficients for the scores used are listed in Table 1 . We used two validated measures of parenting style that assess authoritative parenting (maternal responsiveness and monitoring) (35) . Self-control was measured by responses to four questions about whether the adolescent delays gratification versus being disinhibited and distractible. Engagement in extracurricular activities was measured with six questions about participation in organized and unorganized sports, clubs, and activities.
Demographic variables were assessed by participant report for age, gender, race, and family structure, and by parent report for parental education and household income.
Mediators
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The measures for the mediator variables are also listed in Table 1 . For sensationseeking disposition we used a 4-item scale, a subset of questions from the Zuckerman inventory. Problem behavior in school was assessed with four questions that measured the frequency of arguing, fighting, and disobedience. To measure substance use, we asked whether the participant had ever tried cigarettes or alcohol. All mediator variables were measured at both Time 1 and Time 3, so we could test for change in the intermediates as a function of media exposure variables at Time 1.
Statistical analysis
First we tested the association between each covariate and the Time 1 media use variables, and then we tested the association between each covariate and school performance at 24 months. Chi-square analysis was used for categorical variables, 
RESULTS
The interviewed sample was 6,486 at Time 1, 4,995 at Time 3, and 4533 at Time 4. At Time 1, the mean age of youth was 12 (range 10-14); 62% were White, 18%
Hispanic, 11% Black, and 9% were Other race. Overall, 31% had a parent with a college degree, and household income ranged from $10,000 or less (8%) to over $75,000 (30%). Analyses of attrition showed that persons who dropped out of the study were somewhat more likely to be of nonwhite race and lower socioeconomic status, and to score higher on rebelliousness and sensation-seeking.(37) Detailed multivariate analyses of attrition effects showed that the set of study variables accounted for 3-5% of the variance in attrition, so overall the magnitude of attrition effects was moderate and the composition of the continuing sample was similar to that of the baseline sample.
Descriptive data showed that participants reported the following grades for baseline school performance: "excellent" (30%), "good" (42%), "average"/"below average "(28%). There were significant correlations at baseline between the covariates and the media use variables at Time 1 (Table 2) . For example as compared to youth with better grades, participants with Average/Below average grades were more likely to have a television in the bedroom, to have more hours of television viewing and video game playing, and to watch a higher proportion of movies that were PG-13 or R-rated;
and participants with greater screen exposure and more PG13/R movie viewing scored higher on sensation seeking and school problem behavior. 
DISCUSSION
Using a longitudinal study design, we found a detrimental effect of visual media use on school performance. We tested three mechanisms for the relation between media use and worsened school performance, through effects of media variables on adolescents' substance use, school problem behavior, and disposition for sensationseeking. Each of these variables showed change over the study period, and a structural equation modeling analysis showed that both time spent with television/videogames and specific content in movies viewed (PG13 and R ratings) influenced change in school performance through affecting the hypothesized mediators.
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After controlling for associations with covariates, the coefficients for the effects of media variables on intermediate processes and ultimately on school performance are similar to those for parenting style (maternal responsiveness and monitoring) and adolescent's self-control. The latter finding is noteworthy because self-control has been shown to have an effect on academic performance similar to that observed for IQ (22) .
The effect sizes for media variables in the present study suggest that the environmental influence of media exposure may have an effect comparable to that of variables recognized as important determinants of school performance, including demographics (e.g., parental education and income), parenting styles, and self-control characteristics. Table 2 and text. Values included with endogenous variables are squared multiple correlations, the variance accounted for in a given construct by all variables to the left of it in the model. Unless otherwise indicated, all relationships shown are statistically significant with a p value <0.0001. Chi-square was used to test the relationship between dichotomous media variables (viewing > 2 hrs TV, playing > 1hr videogames, TV in bedroom) and categorical variables (parental education, income, age, gender, race, school performance). ANOVA was used to compare means (for % PG-13 movies and % R-movies viewed) across groups; Spearman's rho was used to test the relationship between ordinal variables (parenting style and disposition/behavior variables) with the media variables. For certain variables (parental education, income, age) we display percentages from chi-square analysis rather than Spearman correlations because the specific numbers for the media variables provide additional descriptive detail.
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